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Table I. 1989 Plutonium and Uranium Airborne Eff luent Data 

Month 

CY 1988 

January 

F e b r  u a ry 

March 

Apri 1 

May 

June 

Ju l y  

August 

September 

October 

November 

December 

Year t o  Date 

P1 utoni urn 
(07/20/89 - 08/21/89 - AUG 1 
Re1 ease LMax 

(uC11 (DCi/m 1 

15.07 0.023 f 0.0052 

0.33 0.005 f 0.0005 

0.15 0.001 f 0.0001 

0.07 0.001 f 0.0001 

0.28 0.001 f 0.0001 

0.18 0.001 f 0.0001 

0.06 0.001 f 0.0001 

0.18 0.001 f: 0.0002 

0.07 0.001 f 0.0002 

Uran i um 
J07/21/89 - 08/22/89 - AUG 1 
Re1 ease 'Max 

(UC1) (DCi/m 1 

11.28 0.009 f 0 0009 

0.15 0.000 f 0.0001 

0.20 0.001 f 0.0002 

0.04 0.002 i 0 0002 

0.04 0.001 f 0 0001 

-0.03 0.001 f 0.0001 

0.06 0.001 i 0.0002 

0.15 0.001 f 0.0002 

0.02* 0.000 f 0.0002* 

1.31 0.005 f 0.0005 0.63* 0.002 f 0.0002* 

* One incomplete ana ly s i s .  

NOTE: The plutonium, uranium, americium, and beryl1 ium measured concentrations i n  t h i s  
report include values that are l e s s  than the corresponding calculated minimum 
detectable concentrations (MDC's). I n  some cases, the values are l e s s  than zero. 
This  method o f  reporting began i n  January 1981 These negative values r e su l t  
when the measured value f o r  the laboratory reagent blank i s  subtracted from an 
analyt ical  r e s u l t  which was measured as a smaller value than the reagent blank. 
This  may happen when measuring concentrations which are very close to  zero 
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Table 11. 1989 Tritium and Beryllium Airborne Effluent Data 

Month 

CY 1988 

January 

February 

March 

Apri 1 

May 

June 

July 

August 

September 

October 

November 

December 

Tritium 

(Cl) (PC1 /m3 1 

(07/26/89 - 08/28/89 - AUG 1 
Re1 ease CMax 

0.014 417 f 250 

0.001 97 f 145 

0.002 166 f 120 

0.007 389 f 220 

0.152 14000 f 320 

0.003 65 f 35 

0.001 99 f: 10 

0.001 108 f 13 

0.006 2735 f 34 

Year to Date 0.167 

* No Blank Correction 

Beryl 1 1 um 
(07/21/89 - 08/22/89 - AUG 1 

Re1 ease CMax 
(grams 1 (ug/m3 1 
0.1322 0 00041 

0.0285 0.00033 

-0.0392 -0.00005 

-0.0025 

-0,0031 

0.00000 

0.00017 

0.0024 0.00004 

0.0525" 0.00025 

O.I727* 0.00106 

0.1343* 0.00100 

14000 f 320 0.2113 0.00106 

NOTE: Beryllium measured at the remaining 44 locations was below the screening level 
of 0.1 gram per month. 

~ 
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Table 111. 

Plutonium Concentration i n  Ambient A i r  f o r  Selected Onsite Samplers 

AUGUST 1989 
(07/25/89 - 08/22/89) 

Avg. Pu Cgnc. +/- E r r p  
Location N (DCi/m 1 (DCi/m ) 

0 S-05 * 
S-06 2 33000 
S-07 2 27000 
S-08 2 33000 
s-09 2 29000 

0.000448 0.000097 
0.000453 0.000108 
0 000752 0.000170 
0.000459 0.000103 

NOTE: The tota l  long-lived alpha a c t i v i t i e s  o f  the reyaining onsite 
ambient a i r  sampler f i l t e r s  were below 0.01 pCi/m . Plutonium- 
spec i f i c  analyses are performed and reported i f  any f i l t e r  from 
these a i r  2amplers exceeds the Rocky F l a t s  Plant screening level o f  
0.01 pCi/m total  long-1 ived alpha act i v i ty .  Plutonium concentration 
data i s  routinely reported only f o r  the f i v e  locat ions (above) which 
have h i s t o r i c a l l y  produced the la rges t  total  long-1 ived alpha 
a c t i v i t i e s  o f  the 23 onsite ambient a i r  sampler locat ions.  A i r  
samplers S-02 and S-19 were inoperational during t h i s  period. 

* A i r  sampler inoperational during t h i s  period. 
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Table 111. 

Plutonium Concentration i n  Ambient A i r  for  Selected Onsite Samplers 

JUNE 1989 
(05/30/89 - 06/27/89) 

Avg. Pu Cgnc. +/- E r r y  
Location N (DCi/m 1 (DCi/m 1 

S-05 2 31000 
S-06 2 *  33000 
S-07 2 *  26000 
S-08 2 *  34000 
s-09 2 *  28000 

0.000037 0.000011 
0.000101 0.000023 
0 000245 0.000064 
0.000277 0.000063 
0.000253 0.000054 

NOTE. The total  long-lived alpha ac t i v i t i e s  o f  the remaining onsite 
ambient a i r  sampler f i l t e r s  were below 0.01 pCi/m3, Plutonium- 
spec i f i c  analyses are performed and reported i f  any f i l t e r  from 
these a i r  samplers exceeds the Rocky F l a t s  Plant screening level o f  
0.01 pCi/m3 total  long-lived alpha act i v i ty .  P1 utoni urn 
concentration data i s  routinely reported only f o r  the f i v e  locat ions 
(above) which have h i s t o r i c a l l y  produced the la rges t  total  
long-l ived alpha ac t i v i t i e s  o f  the 23 onsite ambient a i r  sampler 
1 ocations. 

* Correction o f  previously reported data. 
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Table IV. * 
Plutonium Concentration in Ambient Air for Perimeter Samplers 

AUGUST 1989 
(08/01/89 - 08/29/89) 

Locat ion 

S-31 
S-32 
s-33 
s-34 
s-35 
S-36 
s-37 
S-38 
s-39 
S-40 
S-41 
S-42 
s-43 
s-44 

- N 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 

* 

28000 
31000 
32000 
30000 
27000 

0 
30000 
29000 
3 1000 
28000 
32000 
3 1000 
32000 
30000 

Pu Conc. 
( oc i /m31 
0.000002 
0.000002 
-0.000001 
0.000003 
-0.000001 

0.000001 - 0.00000 1 
-0.000001 
0.000000 
-0.000001 
-0,000002 
0.000001 
0.000000 

* Air sampler inoperational during this period. 

- Page 9 - 

+/- Erry 
(DCi/m 1 

0.000003 
0.000003 
0.000003 
0.000003 
0 000003 

0.000003 
0.000003 
0.000003 
0.000003 
0.000003 
0.000003 
0.000003 
0.000003 



a: 
H 
U 
I- 
Z 
W 

5: 

a: 
W 
I- w 
I: 
H 
U 
W 

Z 
H 

m 
Z 
0 
H 
I- 
[I 
I- 
Z 
W 
0 
Z 
0 u 
I 
3 
H z 
0 
t- 
3 
-I 

H 
m 
a 

a 

a 

a 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  I l l  

t u N t u N t u ~ - 8 ~ - 8 4 ~ ~ ~ - 8 ~ - 8 0 0 0 0 O O O O O O O O  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

q 
P 
I 

v) 

m 
v 
1 

v) 

tu 
P 
I cn 

..I 
t 
I 
u) 

0 
q 
I cn 

Q m 
I 

(10 

(D m 
I cn 

h m 
I cn 

8 
I cn 

n m 
I m 

v m 
I m 

0 m 
I m 

(u m 
I cn 

..I 
m 
I 

W 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
I I I I  

a n u o u x a w w  C L W U  u s m n ~  T W I - W U  

- Page 10' - 

Z 
U 
W r 

T; I 



i 

?able V. 

Plutonium Concentration in Ambient Air for Community Samp’lers 

AUGUST 1989 
(08/02/89 - 08/30/89) 

L .  
S-51 
S-52 
s-53 
s-54 
s-55 
S-56 
s-57 
S-58 
s-59 
S-60 
S-61 
S-62 
S-68 
s-73 

Community Vol ume Pu Conc. 
Name - N A d  ( Dc 1 /m3 1 

MARSHALL 
JEFFCO AIRPORT 
SUPERIOR 
BOULDER 
LAFAY ETTE 
BROOMFIELD 
WALNUT CREEK 
WAGNER 
LEYDEN 
WESTM I NSTER 
DENVER 
GOLDEN 
LAKEVIEW POINTE 
COTTON CREEK 

1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

* 

* 

28000 
31000 

0 
29000 
33000 
28000 
29000 
31000 
32000 
28000 
29000 
30000 
27000 

0 

* Air sampler inoperational during this period. 

-0.000001 
0.000023 

0.000000 
-0.000001 
-0.000002 
0.000000 

-0.000001 
0.000000 

-0.000002 
-0.000001 
-0.000000 
0.000001 

+/- Error 
31 (DCl/m 

0.000003 
0.000007 

0.000003 
0.000003 
0.000003 
0.000003 
0.000003 
0. Q00003 
0.000003 
0.000003 
0.000003 
0.000003 

- Page 11 - 



a 
H 
a 
I- 
Z 
W 
H 

>. c 
H 
Z 
3 z r 
0 
0 

z 
H 

cn 
Z 
0 
H 
c 
a 
U 
t- 
Z 
W 
0 z 
0 
0 

I? 
I 

v) 

ID 
W 

I 
ln 

2 
I 

v) 

r( 
la 
I 
In 

0 
(0 
I 

v) 

0) 

I 
v) 

n 

ID n 
I m 

h 

v) 
P 

W n 
I 

v) 

II) n 
I 
In 

t 

I 
ln 

n 

m n 
I m 

N n 
I m 

d 
n 
I 

v) 

Z 
0 
H 
I- 
0 
0 
J 

U 
W 
J 
R r 
v1 

CT 

a 

a 

H 

z 
W 
I: 

J 

3 
Z 
Z 

a 

a 

a 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
I I I I  

Q H U O U ~ U H W  a w u  o x m c r u  ~ W I - W C T  

- Page 12 - 



\ 

Location of Community Ambient &r Samplers 

I !  

- Page 13 - 



- 7  7 

AUGUST 1989 , 

Table V I .  Onsite Water Sample Resu l ts  - Plutonium, Uranium, and Americium 

- Holdina Pond Outfa l l  (pCi/l) 

I P1 utoni urn Uran i urn Amer i c i um Locat i on 

Pond A-4 

8/24/89 t o  8/27/89 0 029 f 0.033 5.39 f 0.33 -0.003 f 0.030 
8/28/89 t o  9/1/89 -0 015 2 0.028 6.36 f 0.39 0.045 f 0.030 

Average Concentration 0.007 f 0.031 5.88 f 0.36 0.021 f 0.030 

Pond 6-5 

0.003 f 0.010 2.00 i 0.18 -0.002 f 0 009 
-0.008 0.028 1.50 i 0.16 0.024 f 0.034 

-0.015 f 0.028 1.92 f 0.18 0.019 f 0.029 
0.007 fi 0.031 1.36 f 0.17 -0.018 0.028 

Average Concentration 0.004 f 0.026 1.70 f 0.17 0.006 i 0.027 

Pond C-1 

No Flow 

Average Concentration 

Pond C-2 

No Discharge 

Average Concentration 

Walnut Creek a t  Ind iana 

0.023 f 0.013 3.24 f 0.24 0.003 f 0.010 
0.002 f 0.006 2.72 f 0.20 0.005 f 0.006 
0.029 2 0.018 3.79 f 0.26 0.024 f 0.016 
0.081 f o.030* 4.05 f 0.27 0.024 f 0.029 

Average Concentration 0.034 f 0.019 3.45 f 0.24 0.014 0.018 

* Two a l iquot s  run f o r  t h i s  sample period. 
1. Pu239 0.170 f 0.030 pCi/1 

The mean o f  the two values w i l l  be used as  discharge value f o r  t h i s  time 
per iod i n  any further  ca lcu lat ions.  

2 ~ ~ 2 3 9  -0.008 2 0.030 pcl/i 
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AUGUST 1989 

Table V I I .  Offs i te  Water Sample Results - Plutonium, Uranium, and Americium 

Reservoirs ( p C i / l )  

Location 

Great Western 
Standley Lake 

Communitv TaD Water 

Locat i on 

Boulder 
Broomf i el  d 
Westrninster 

- n P l u t o n i u m  Urani urn Amer i c 1 urn 

1" -0.003 f 0.006 0.89 f 0.15 0.002 f 0.006 
1* 0.003 f 0.006 1.05 f 0.15 0.011 f 0.006 

- n P1 utoni  um Uran i urn Ameri c i um 

1* 0.000 f 0.006 0.00 f 0.12 0.015 f 0.029 
1* 0.000 f 0.006 0.76 f 0.18 0.021 f 0.007 
1* 0.002 f 0.007 0.38 f 0.12 0.005 f 0.006 

* - Plutonium,  uranium and americium analyses were performed on one sample 
compos1 ted from four weekly grab samples. 
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Table V I I I .  

T r i t i um (pCi/l) 

Location 

Pond A-4 

Pond 8-5 

Walnut Creek a t  Ind iana  

Boulder 

Broomf i e l  d 

Great Western 

St and1 ey 

Westminster 

I 

AUGUST 1989 

Onsite and O f f s i t e  Water Sample Resu l t s  - Tr i t ium 

- n 

8 

15 

14 

5 

5 

5 

5 

5 

‘Mi n i mum 

- 10 i 150 

-160 f 140 

- 30 f 310 

-210 i 280 

-150 f 280 

-110 f 290 

20 f 100 

-270 f 280 

‘Maxi mum 

180 f 110 

160 f 310 

240 f 430 

100 i 280 

0 f 100 

170 f 160 

260 f 290 

40 f 150 

‘Averase 

100 f 130 

- 10 k 230 

40 f 230 

- 40 f 230 
-140 f 230 

10 f 240 

90 f 240 

-20 f 230 
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AUGUST 1989 

Table I X .  Of f s i t e  Water Sample Resu l t s  - N i t ra te  as Nitrogen 

N i t r a te  (as N) a t  Great Western Reservo i r  

SamDle Date 

08/ 03/ 89 
08/ 10/89 
08/ 17/89 
08/25/89 
08/3 1/89 

N i t ra te  (as  N1 ( m d l ) .  

0.04 
to. 02 

0.05 
(0.02 

0.04 

N i t ra te  (as N) a t  Standley Lake 

SamDle Date 

08/03/89 
OS/ 10/89 

08/25/89 
08/3 1/89 

08/17/89 

f l i t rate  (as  N1 (ma/l1 

0.17 
(0.02 

0.02 
0 06 
0 02 

I 

I MDC‘ s . 
NOTE: For some nonradioact ive parameters, the concentrat ions that  are measured a t  or below 

the minimum detectable concentration (MDC) are ass igned t o  MDC. The l e s s  than 
symbol (0 i nd icates  MDC values and ca lcu lated va lues  that  include one o r  more 
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AUGUST 1989 

Table X NPDES Permit Water Sample Resu l t s  

Discharqe 001 (Pond B-32 
No Discharge 

Parameters 
Biochem. Oxygen Demand, 5 Day mg/l 
Total Suspended Sol  i d s  mg/l 
N i t ra tes  as  N mg/l 
Total Chromi um 
Total Phosphorus 
O i l  and Grease, Visual  
Total Residual Chlor ine 
Fecal Co l i  forms 

Parameter 
PH 

Discharqe 002 (Pond A-3) 
No Discharge 

Parameters 
N i t r a te s  a s  N 

PH 

Discharae 003 (RO P i l o t  Plant) 
No Discharge 

Parameter 
PH 

Me as u r ed  L imi t s  
30-Day 30-Day* 
Averaae Averaae 
No Discharge 10 

30 
10 
0.05 
a 

NA 
NA 

200 

Measured L imi t s  
D a i l y  Da i l y  

Minimum Minimum 
No Discharge 6.0 

Measured L imi t s  
30-Day 30-Day* 
Averaae Aver aae 
No Discharge 10 

Me as ured L imi t s  
D a i l y  D a i l y  

Minimum Minimum 
No Discharge 6.0 

Measured L imits  
Da i l y  Da i l y  
Maxi mum Maximum 
No Discharge 25 

NA 
NA 

NA 
NA 

NA 

0.1 

0.5 

Measured L imi t s  
D a i l y  Da i l y  
Maximum Maximum 
No Discharge 9.0 

Measured Limi t q  
D a i l y  Da i l y  
Maximum MaximuN 
No Discharge 20 

Measured Limits 
D a i l y  Da i l y  
Maximum Maxi mum 
No Discharge 9.0 

s.u 

Measured himits 
D a i l y  D a i l y  

Minimum M i  n i mum 
No Discharge 6.0 

Measured Limits 
D a i l y  Da i l y  
Maximum paximum 
No Discharge 9.0 

* Th i s  l im i ta t i on  appl ies  when a minimum o f  3 consecutive samples are taken during 
separate weeks 
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b le  X NPDES Perm 

AUGUST 1989 

t Water Sampl 

D i scharse  004 I R O  P lan t1  
No Discharge 

Measured 
30-Day 

Parameters 
Total Suspended Sol  ids mg/l 
Total Organic Compounds mg/l 
Total Phosphorus mg/l 
N i t r a te s  as  N mg/l 
Total Chromi um mg/ 1 
Total Residual Chlor ine  mg/l 

Fecal Co l i  form #/lo0 m l  

PH 

Discharae 005 (Pond A-4) 
9 days o f  discharge 

Parameters 
PH S.U. 
N i t ra te s  a s  N mg/l 
Nonvol a t  11 e mg/l 

Suspended Sol  ids 

Discharae 006 (Pond 8-5) 

Parameters 

16 days o f  discharge 

PH S.U. 
N i t ra te s  a s  N mg/l 
Nonvol a t  11 e mg/l 

Suspended Sol  ids 

Discharqe 007 (Pond C-21 
No Discharge 

Parameters 
PH S.U. 
N i t ra te s  as  N mg/l 
Nonvol at  11 e mg/l 

Suspended Sol  i d s  

S.U. 

- n 
9 
9 
9 

n 
16 
16 
16 

- 

R 1 ts (Continued) 

L imi t s  Measured bimi tt 
30-Day* Da i l y  Da i l y  

22 30 
8 12 

10 20 
0.05 0.1 

NA 0.5 

Averaaa Averaae Maxi mum Maxlmum 
No Discharge 15 No Discharge 25 

7 -Day 7 -Day 30-Day 30-Day 
Averaae Ave raqe  Averaae Averaae 
No Discharge 400 No Discharge 200 

Da i l y  D a i l y  D a i l y  Da i l y  
Minimum Minimum Maximum Maxi mum 
No Discharge 6.0 No Discharge 9.0 

n 
No Discharge 

‘Minimum 
7.6 
0.39 
0 

‘Minimum 
7.4 
0 

to. 02 

‘Minimum 

‘Maxi mum 
8.1 
1.22 
1 

‘flax i mum 
8.0 
5 
0.13 

‘Maximum 

‘Averaae 
N/A 
0.52 
0.22 

‘Averaae 
N/A 
0.62 
t0.06 

‘Averaae 
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AUGUST 1989 

Table XI. Water Sample Results, Nonradioactive Parameters 
i 

Walnut Creek at Indiana Street 

n Parameters - 
PH S.U. 15 
Nitrates as N mg/l 15 

‘Aver aae ‘Maxi mum 

co.02 0.17 (0 08 

‘Mi n 1 mum 
* 8.0 8.3 N/A 

Total Volume (gallons) = 10,490,000 
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Table XII. 
Daily Flow Data Recorded at the 

Walnut Creek at Indiana Gaging Station 
Ponds A-4 and B-5, 

August, 1989 

WALNUT CREEK 
AT INDIANA 
laall ons 1 

No Flow 
I1 11 

11 I1 

n I1 

11 n 

n 11 

n n 

I1 11 

11 11 

n n 

n I1 

11 H 

279,000 
654,000 
559,000 
559,000 
559,000 
504,000 
572,000 
513,000 
799,000 

1,021,000 
1,006,000 

842,  ooo 
981, ooo 
aio,ooo 
832,  ooo 

10,490,000 

POND A-4 
laall ons 1 

No Discharge 
n 11 

11 I1 

n 11 

I1 11 

It 11 

11 I1 

n 11 

n n 

11 11 

n n 

I1 n 

N I1 

N 11 

11 n 
I1 n 

11 (1 

H 11 

11 N 

I1 I1 

448,000 
441,000 
504,000 
449,000 
532,000 
404,000 
428, ooo 

3 ,206 ,000  
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POND B-5** 
(aall onsl 

No Discharge 
11 11 

I1 I1 

n 11 

11 11 

H I1 

I1 11 

I1 n 

I1 I1 

I1 I1 

n II 

11 11 

343,000 
707,000 

503,000 
583,000 
494,000 
600,000 
473,000 
413,000 
615,000 
571,000 
431,000 
470,000 
426,000 

583, ooo 

438, ooo 
7,738,000 



TOTAL VOLUME 

Table X I I I .  
D a i l y  Flow Data Recorded a t  

Ponds C-1 and C-2 During 
August, 1989 

(WOMAN CREEK) 

POND C-1 
j ea l l on s )  

No Flow 
II II 

I1 I1 

II n 
11 n 
II n 
n I1 

11 11 

N n 
n n 
II N 

It n 
It n 
II n 
I1 II 

I1 I1 

11 I1 

I1 n 
II n 
n n 
n n 

n n 
I1 II 

No Flow 

. 
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POND C-2 
(ea1 1 ons) 

No Discharge 
11 I1 

n II 

I1 I1 

II II 

II n 
It n 
n n 
N W 

n I1 

n I1 

n II 

n n 
n n 

II n 
n II 

I1 n 
n II 

n n 
N I( 

n n 
n n 
n 11 

No Discharge 



troduction 

The pnmary standards for protechon o f  the 
public from rahation are based on radahon 
dose. Rahation dose is a means of quanhfy- 
ing the biologrcal damage or nsk of iomzmg 
rahation. The unit o f  radiation dose is the 
rem or the rmllirem (1 rem = 1,000 mrem). 
Rahation protection standards for the public 
are annual standards, based on the projected 
rahation dose from a year's exposure to or 
intake o f  rachoactive matenals 

Rahation dose is a calculated value It is 
calculated by multiplymg rachoachvlty con- 
centrations in air and water or on contarm- 
nated surfaces by assumed intake rates (for 
internal exposures) or exposure bmes (for 
external exposure to penetrating radation), 
then by the appropriate radiation dose con- 
version factors That is: 

RADIATIONDOSE = 
(RADIOACTIVITY CONCENTRATION) X 

(INTAKE RATErEXPOSURETIME) X 
(DOSE CONVERSION FACTOR) 

The rahoachvrty concentrations can be de- 
termned either by measurements in the en- 
-vlronment or by calculations using computer 
models These computer models perform sur- 
borne dmpersioddose modeling of measured 

bddmgrahoachvlty effluents and estimated 
m s e  source term emssions (e g., from re- 
suspension from contaminated soil areas) 

The assumed intake rates and dose conver- 
sion factors used are based on recommenda- 
hons o f  nahonal and internahonal rahation 
protechon advlsory orgamzabons, such as 
the National Counal o f  Radiahon Protechon 
and Measurements (NCRP) and the Interna- 
bond Comrmssion on Radiologxal Protec- 
taon (ICRP) 

The rahoachve matenals o f  importance in 
calculatmg rahation dose to the public from 
Rocky Flats Plant achvlties include pluto- 
nium, urmum, ameriaum, and tntium. The 
alpha rahahon emssions from the pluto- 
nium, uranium, and amenaum are the pri- 
mary contnbutors to the projected radiation 
dose. 

Potential pubhcrachation dose commitments, 
whch could have resulted from Plant opera- 
hons and from background (1 e ,  non-Plant) 
contnbutions, are calculated from average 
radionuchde concentrations measured at the 
Department ofEhergy (DOE) property bound- 
ary and 111 surrounding communihes Inha- 
lahon and water ingestion are the pnncipal 
potenbal pathways of human exposure 
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Pendmg final revlsion o f  its DOE Order for 
raillation protechon standards for the public, 
DOE adopted an intenm rahation protection - standard for DOE envlronmental activlties 
to be implemented in CY1985 (Va85) Ths  
intenm standard incorporates gcudance from 
the National Counal on Radiation Protection 
and Measurements (NCRP), as well as the 
Envlronmental Protechon Agency Clean An- 
Act a.tr emssion standards (as implemented 
in 40 CFR 61, Subpart H) Included in the 
intenm standard is a revlsion of the dose 

. 

l~rmts for members o f  the public Tables of 
radation dose conversion factors currently 
used for calculatxng dose from intakes of 
ra&oactive matenals were issued in July 
1988 (US88a, US88b) The dose factors are 
based on the International Commission on 
Ra&ologxcal Protechon (ICRP) Pubhcahons 
30 and 48 methodology and biologxcal models 
for radxation doslmetry The DOE Intenm 
standard and the dose conversion factor tables 
are usedfor assessment ofany potential Rocky 
Flats Plant contnbution to public radiation 
dose. The DOE radation standards for pro- 
tectxon of the public are gwen below 

ICRP-, NCRP- RECOMMENDED STANDARDS FOR ALL PATHWAYS: 

OCCASIONAL EXPOSURES - 500 mredyear 
EFFECTIVE DOSE EQUIVALENT* 

PROLONGED EXPOSURES - 100 mredyear 
(>5 YEARS) EFFECTIVE DOSE EQUIVALENT 

INDrVIDUAL ORGAN - 5,000 mredyear 
DOSE EQUIVALENT 

EPA CLEAN AIR ACT STANDARDS FOR THE AIR PATHWAY ONLY: 

WHOLE BODY - - 
ANY ORGAN - 

30 

25 mredyear 
DOSE EQUIVALENT 

75 mredyear 
DOSE EQUIVALENT 



I Secondary ra&oactmty concentration p d e s  
can be calculated from the pnmary rahation 
dose standards and used as cornpanson val- 
ues for measured radioactmty concentra- 
bons DOE provlded gudance for calculating 
these concentration gudes - called “Denved - Concentrahon Gudes” - zn a 1985 memoran- 
dum to its faditzes (St85) Denved Concen- 
tration Gudes (DCGs) are the concentra- 
hons whch would result m an effectzve dose 
eqruvalent o f  100 mrem from one year’s 
chromc exposure or mtake. In calculatmg mr 
inhalation DCGs, DOE assumes that the 
exposed indindual inhales 8,400 cubic me- 
ters of air at the calculated DCG dunng the 
year. Ingestion DCGs assume a water mtake 
o f  730 liters at the calculated DCG for the 
year The follourlng table hsts the an and 
water DCGs for the pnncipal rahonuchdes of 
interest at the Rocky Flats Plant. 

I ’ 

To deterrmne compliance m t h  the EPA air 
emssions standards, measured mrborne ef- 
fluent rahoactivlty emssions and estimated 
ra&oactivlty resuspension from soil are en- 
tered into the EPA-approved atmosphenc 
&spersion/dose calculabon computer model, 
AIRDOS-EPA, for calculatzon o f  the maxi- 
mum radation dose that an indmdual in the 
public could receive from the mr pathway 
only. 

For cornpanson m t h  the annual radiahon 
dose standards for protection of the public, 
the maxlmum annual effective dose equiva- 
lent that a member o f  the public could receive 
as a result of Rocky Flats Plant actinties is 
typically less than 1 mrem, or less than lper- 
cent of the recommended annual standard for 
all pathways 

DOE DERIVED CONCENTRATION GUIDES FOR RADIONUCLIDES 
OF’ INTEREST AT THE ROCKY FLATS PLANT 

AIR INHALATION 

d i o n u a  DCG ( D C ~  

Pu-239, -240 0.02 

WATER INGESTION 

Pu-239, -240 
Am-24 1 
U-233, -234, -238 
H-3 

30 
30 

500 
2,000,000 
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*NOTE: ”Dose equvalent” is a calculated 
value used to  quantify radiation dose; it re- 
flects the degree of  biologxal effect from ion- 
inng radiation. Differences in the biologxal 
effect of &fferent types o f  iomzing radahon 
(e g , alpha, beta, gamma, or x-rays) are ac- 
counted for in the calculation o f  dose equiva- 
lent 

“Effectwe dose equivalent” is a calculated 
value used to allow comparisons of total health 
nsk (based pnmarily on the nsk of  cancer 

mortahty) from exposures of  hfferent types 
o f  iomzmg radation to  different body organs. 
It is calculated by first calculatmg the dose 
equvalent to  those organs receiving signifi- 
cant exposures, mulbplying each organ dose 
equivalent by a health nsk weighting factor, 
and then summlng those products. One rmllr- 
rem effective dose equvalent &om natural 
background rahation would have the same 
health nsk as one mlhrem effectwe dose 
equvalent from arbficially-produced sources 
of  rachahon. 

l e 
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